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7]^ S.^^ F# ^-^^>^ ^2^7]^]9\- H2 D2 7l^]7> A-^s. ^^ij^H ols.o:|^ S.^).^ 

-1021 ^;^>/cm3 «a tifl tiV^^j^l-rf. ^ avxgofl o^is:>^, AflS^ ^^i]:^ £<af-^S. 

Jl-^£ ^S]^ 7l^o11 700r ol^l-o] ;^-]^c:HlA^ oj:^o^ c^j^l^^f^^ ^^^^1^ ^ o;^ 

£ 2b 

*5}^"K ^^fl^^, SEG, SF6 
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<^l:sJl«f!'i# {Forming method of Silicon epitaxial layer} 



£ la tfl^l £ Ic^ ^4^^^^ wfl^^l^J^ ^H^th ^efl^ SEG «c^^* ^^^>7l 



10, 110: 7]:^ 20, 120: l-^^ 

30, 130: i£^H 40, 140: <^lsia|^f^ 



^ ^^'^^ ^Bl^ o^l^HHi^f^ ^^^«J-^<^1 ^-^S-Ai, Ji-^SS. £^€(highly 

doped) ^5^^ 7]%o\] -y^^sl -^E^^ oflsj^^f.^ 700 1: ^i^^Hl^i ^^^*>^ ^J-'^'^l ^ 
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20020075765 #^ <a^>: 2003/11/18 

^]7^^}7] ^/^1l^(pre-c leaning) ^j-^o] ^^^>cf. 

<8> ^jg, ^^^] ±i7]-7} Jl^^Sl- Slo^^ofl xc[B\- A-lw.nl3S.( sub-micron) ^^l^V^ jifl^ 

o] A^£]ji ^*], H^^liEi<^lAi tilHH^-^(bit line):^!. ^efl«?l(drain)^ ^7]^o, 

'^^^}7] HlH ^91 :^SB]^l i^:E.(storage node)^^- ^iL:ii(source)» 

7] ^tb iS.Bl^l iiJB ^^^^1^ 'iel-^ ^V^Calign margin)-i- ^ti*>7l sfl 

= (pad) ^^^^l^i^ 0.1/mi sfl^o] i£E:|^ziHfls^ ^^^S^ 

*V7^1S <y^>c:>i ^1^. <^1^ ^^11- «M^>7l 7]^^ CVD(Chemi cal Vapour 

Deposit ion)^^^ ifl^l*>7l ^tb SEGCSelective Epitaxial Growth) Afl§-7fl 

' 

<9> ^av^o.^ SEG s.^^ ^e)^ 7]% S^<^1'?> ^^^.9.5. 

^^^^1^1^ 7]^]^t\], ol^Tfl JI^iE ^51^ a^oll <^l2iq^^^ 

-?1«fl^i^ ^-11^ (wet cleaning)'?>-^S.^ ^"1^ tifloj^JCLow Pressure H2 

Baking) -i-^ ^4^^ y^\^7\ ^A5>4. 

<io> £ la 1^:^] £ Ic^ ^A^l^j^^ A""^ Hfl^l^d* ^11 ^tb #2fl^ SEG ^^^>7l 

(10) S^<:>fl 2flEi(20), o^l^cfl AVs^nV ^ ^ _ 

(20)3^11^01 ^A^£l<^ ^^ofl ^A>(dif fusion) oluj- ol^^<y(ion implantation) 
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<i2> 5. Ib^ ^^-fl^Cpre-cleaning) ^^^7] , <=g^(30)ol ^ 

^S^^ 71^(10)^ 1-760 torr ^y-^S] ^db ^^7loflA-l afl o] ?J (baking) tbcf. o] uflo^ ufl 
^153 90010 ^ £1<>1«^> ^cf. 

<13> S. Ic^ ^el^ ofl5i]ai^^(40)^ ^^d^m 'M'^s:l-7l 

# sfl^(20) ^HlAiSl oflsl^^ ^Bl^ 71^^(10) S^a^^l^i^ ^^^^ €^ 

HTll ^ ^ $X^. o]^^ ^o>A^ «^^(30)'^1^ ^^^AS. c,ll5^^^f^(40) 

<14> ^gflo^ ;^^<y- Hlloj^J o. ^^jo] 900r Jl^oflA-l ol^o:) ^1^^ ^ 

w1 3! (thermal budget) ^<HlAi i3>^2i^>;^l ^cf^ cf^o] o^ic].. 

<15> o]^ ^4*1-71 ^2r>o^ ^>H1^ «cJ-'^^S.>H ^JL^^ o]^^ «fl (Ultra High 

Vacuum Annealing or H2 Baking) «o^^<^l ^l^lsl^^c^l, o] wj-i^s.^ -^^^ ^i'y- ^dli wfl^l^J 
iJ-'^^fl al^H ^i:fl^-^S. ^■I^'^l^i ol^o^^cf^ ^^o] ox-^]^ §].^ln> o^^^i 700TC 

<']^^ JL-&'B-^o]s^^ cj.^^ ^^^trf. Zieljl, ^^(30)^ ^£7> 10l8~102l 

^;^>/cm3 ^SiS. JL^S.<U ^^^]^ oil 3^1 ^^^(40)^ ^7l7> o]^jL ^^^^ iEtt #^1 

<16> 700t: <=>m^ ^£<H1A-1 ^5^.^TnKH2 plasma)* ^l-g-^V^ >^1l^ ^J-'^'^l 5l7l^ 

^>;^lo>, ol aj-i^o.^ ^^il^t!: ^^1 ^^^(30)^ ■^-£7> ^-f<^l^ '=>\]^n 

^#(40)^ '^7]7} <H^tq-^ ^^o] oxv].. 
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^(pre-c leaning) 4^^^ JL^S. S.^^ 7]%^ "^^^^ 



^ -^£5. £^H7}- ^e^s F» f-B-*>^ Aiz^-7i^ls^- H2 D2 7l^l7> 

^ S^<^1 ^el€- <=>1l2l^^f^* ^^^^V^ ^711 i^*]-^ ^^^S- tbc)-. 

^ ^^^ofl rrfe. cHjiqifl^ ^1-71 7]:^o^ £^^£7> 10l8~l021 ^;=^> 

/cm3 ^ nfl «>^3]^H, ^71 ^el^ ofloq^^f^^ ^^1^ 550~700°C^ 
^e^s]^ ^ol «V#^*>i^. 

£ 2a tfl^l £ 2c^ ^ -^AHlo^l nl-s. ^bI^ oH^q^^gf. ^^a^>7l 
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<23> £ 2a^ <=g^(130)^ ^^^^1-^ ^^e>7l 7]^ 

(110) a^a^^ll 311^(120), 3x11^^ ^A^th sll^ 

(120)ol ^^^s\o] ox^] «-«.oil ^^(diffusion)<^li4 '^l^^SJCion implantation) 

i^JE <=g^(130)^ ^^^tbc]-. -£:SHS.^ B, P, As. C -^-o] Af-g-^ ^ o^tcf. 

^^^(130)^ Jl^SS ^4- ^ 1018-1021 ^^>/cm3 ^ji7> ^cf. 

<24> £ 2b^ ^^fl^(pre-cleaning) ^^s^l-7l ^^^ojcf. '^g^ClSOol 

^B^^ 71:^(110) S.^^ H2 JBE^ D2 7]^]S>]. F( fluorine)^ "t-H-^V^ ^^7]^], ^]^^ 
SF6, NF2, CF4. C1F3. HF. CC12F2 7l^l7> ^^l^'H^ l-e)-^o>S 25 - 

800 °C S] ■8r^^^<=>\]^^ ^^HlW. 

<25> .^71 l-5f^p> ^^Sl^ ImTorr tfl^l ITorr ^ ^^^^ vfl<HlA-:| ^^fl^]^ ^o] 

Hl^^^l-cf. rLe]Ji, SF6^ H2^ A>-g.^ ^-f'^l^ SF6^ H221 -R-^hI 71-1/10 

-1/1000 ^o] tiV^^^Vcf. «^^(130)ol *e^-^P>oll s^*]] «oM*>7l ^ 

^l-*^ ^J-71 l-el-^o>S.^ Hi SB l-2l-^n>» A>-g-§>^ ^o] w>^3)^>tq-. 

<26> £ 2c^ ^el^ ofl3q^^^(140)* ^-^^^>^ ^'^*>7l ^^^S.^^, 

^^(130)^1 >Jd^^-2-S ^12]^^#(140)^ <Hl2l^^ S^^>^ 

^ ^^(120) ^><^l^i2l o]l3X|^^ A^^J- ^^tiCf -^^3. 71:^(110) ^^^> € 

ia H.7fl ^ ^ ^cf. ole^^ S:?!^ $<iH S.^H <^^(130)«^1^ ^^^^S. 

oil 5^131^^(140)^ ^^^j-^m ^ 9X^. s. 2h<=>\]^^9^ ^^^i ^^^m <^i^^ 

^#(140)^ 550 ~ 700 °C ^ ^£^^o]l^i ^^^^^m ^ $X^. 
<27> ^^^1^^ jTj.;;^ ^lofl 7l4a:(110)ol lfl7lf^<^l ^^#^1 ^ ^^]^ ^^7} ^^^l^^l € ^ ^7l 

nfl^oll J£ 2b<^l^-lSl ^All^^i). IE 2c<HMiSl oll5Ziai^f^(140)Sl ^A^^ ^^t3lollA-l :5l^§> 
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<28> ^V^tb ^^^-l ^ ^'^'^l ^^f^S, ^S.^ ^^1^ ZL^H £^ 
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11 

ii^S] £^B7> ^^3. 7]^ aig^ Fl- ^-a-^l-fe H2 

D2 71^17]- A-ls ^^El<H ol^oj^ s.^ #efST7>s. ^fl^B->^ ^^1; 

2] 

^11%H1 -^71 ^B^^ 7]:^^ 1018-1021 ^^>/cm3 ^ 

l^^^^ 3] 

^11%H1 ^1-71 ^^^^} ^]^7} ImTorr vfl^] iTorr ^ ^^-^^^ vfl<^l^i 

4] 

51 

^14-%H1 ^<H^i, ^7l SF6S1- H2^ -B-^wl7l- 1/10-1/1000^ ^^l^S 
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9X^^], ^oM <=>11^^^^^ ^^^^ -^7] ^^^^} ^^tb 

^11%H1 9X'^^^, -^7] -^^^ 6\]s]^^^^ ^^m-^ ^7j1^ 550~700t:^ 
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is. 2b] 



SF3+H2 SB^^□^ 
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